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$M>JtS*J. *2«fj«»": 2-1 0^;i/T*SC£*s» 

Ca) x S i 0 2 + , (fcKU x=0. 8-1. 
2) -C*5C£rt*#Sbl>. 

[0024] V 2 0 5 , MoO, *$<fcO*WO s 
^^Stfhm< £fcl«*fttfST3BlJ8R#*<Sfcfc: 

wo, flute^^i o o*;wc»r*»3W«s»©tt» 

»3Htefc»: 0. 5*/l/«TT?*4C£##*b 

l>. 20 
[0025]MnO^I^Cr 2 0 9 <<!:*> 

O^JUCcMTftfllBllA^OttKV. $f£6BJfS#: 0. 
5 *;u«T~c*> £ c <h#Jff£ b i>„ 
[0026] tuta^mi*sssiffi^;!g!^«ec^-^^{*& 
^^n^nortawcra* < <t ^mibr i *5<ttf-R 

[0027] MiEitmftgt^FiJ, SatWCcWSBR 1 *> J: 

WSBfltt* 4>tt< <hfclWKRlfeJ:cXR2*d#, WasB 
ffiK^rcDR l^J:^R2C0^n^n(D^^^:MA 
R 1 fcJrtfMAR 2 <t b, talB&^ii#fSP»"C(DR 1 ** 
<fcffR2©*n*h©SaEl*MBR 1 tecfc»MBR 2 
£bfc±&*c. (MBR1/MBR2.) >K fc^tf 
(MAR 1 /MAR 2) < (MB R 1 /MB R 2 ) <Dd9 

[0 028] tfESMM^I*nr© (MAR 1 /MAR 
2) <Dffi#. lufBfe^(iW^fiiJ^6^lfi^Sfm#^ 40 

±k* i - 3 oiiAtciKiramQttmriz, «t 

V2»*:&ts3ZJ$ftt. MgO^^imi, Si 
O z *<D^ttfl£^S2Blffi0^ V 2 Os 
£^t?fg3BM#£> RICHMHI (toEU Rltt» 
Y) *fttf»4B!ls!E»4. R2.©Mfb«J (fcfcU R2 
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SSlfflJi!c»: 0. l~5*;k 
flT2BJjfc#: 2-1 0*;k 

arsons**: o. s^jht, . 

ffr6B]0c#: 0. 2 5*A5HSt?*S. 

»4©«war», Hoia^s^i oo^ksts, ut4 
bus*** J: # # 5 BW&^^oJt***, 1 0 *>mr 

CfcftiU »4BjRE»feJ:a«5BJj«»©*Jl«[», R 
lteJ:EMl2#»r©ifc*) bl>„ •« 

4©a*r», 15K£Ji8# 1 0 0 *Mctt? z&wmfr 
OVcMifi. . *4BtaK#: 0. l-10^Kfc^U S 
4BM$><D*;U»tt, R l«8rC<Difc¥) , 95BJtit 
0. 1-1 0^e;b (fc/tU fg5BJjffi#Q-*Jl/& 

<^ft*ft©rtfflfc«\ *ft< ifclWBR l**<fc0fR2 

ttS-ctt, ffteflKfttfrB*. HHWOcfTfBRlfeJ:^ 
R2*d*ft^5WMK*a»4. g^^if*a^CD^D 

ttlMB*fa5»*TO b , if iat»8P»fe J: CWtt^dW S5 
.»tt. 5l>tt<ifc«fERl*Jj:a f R2**#, ffiE&tfc 
gR»-eoR ifcctc/R2o-en-encD??aES^MAR 1 

*><fc£/MAR2 £b, TWEttfMB^^rQR 1 *5<=tC^ 
R 2 (D-E-n^tiCD??SES^MB R 1 *5 J:VM B R 2 £ O 
(MBR 1/MBR2) > 1 , (MA 
R 1 /MAR 2 ) < (MB R 1 /MB R 2 ) 0Htt£M 

j&r-5c£jwfip*bt>. »4©«j£-ctt, «H3*t«w» 

F*TC© (MAR 1/MAR2) <D«W, fWBtMMWrSP 

bTi>sc£##*bi,>. »4cMWrctt 1 fusa^fSffij 

BW. .(Ba. Ca), S i 0 2 ♦ , (fc/cl, x 
= 0. 8-1. 2) TtSC(t#»*UU. 

[0029] *:^woc^^m^ a a p«, ^mftJi^#-r 
i*&8ftt, Mgoz&t*mimi8ft±. sio 2 ^ 

OKffiRlM«»bfll2»fi^. V 2 Os ^a^m 
3BlfiE»t, RlOBMtft CfcfdU RIB. Y> 
MR4BlJ^»&. R2<DKfl38* (fcftiU R2tt. D 



01 

gilS!toS# : o. i-5^e;k 
Jg2fflj£# : 2-1 0*;k 
J&3U/&# : 0. 5*;UfcTF, 

r i &£vr 2 msccottm) , 

Ca) x S i 0 2 + , (fcfcU x=0. 8 — 1. 
2) r*Sci^»*L/C>. CCO$?^l/l^T-a5 a D a"C 
W\ SWB»«*»i*CC. N i $fc5SN i &&frhtt:Z> 

mm* *3ejs» <b -r 6 rtssmsn <t k as l r & 

JBE#1 O0VJ^±(D*»EOT(DaJi-fe7 5 ^^^>^> 

[0 03 0] ft*5, *WtfflS(CiBt8(D^^>*S«, X 
It TR. D. Shannon, Acta Crysta 
1 logr. , A3 2. 75 1 ( 1 976) J 0C«-3< 

[003 1 ] 

? z >M'* v * AttT^ra»tfe&yc# < a o , mm 

KSftKiK < ft 0 . iSia&Sf^ft £©«)IttttflLLT 
JfcWWttffiTU »«S*OJBMEfl*** < 
ftO, X7R^tt£^£bft<ft£t<b£fei§Lft: 0 -e 

TJb*v±3S5vm#* fmvfMZLxmaitizs ift 
[00 32] 9 a 

&<D#lft * ^©*±S7^£^MT *SF 28 «HaMtf6 

[0 033] JcJMO* 1 flMB*T«, «* ttffitt-f * 
>*S*»-3«±3BeaR»*. % 1 0 8 pm*gS0C2o<D 
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10 8 pm«±©W»^*>^a*»o4fcMB 

i o 8 p m*m<Dmnj*>*&*ft^±mt 

[0 034] *^58CD^ 1 3 0MK««mfMR 

io x&ftcct*. jtBrwe* ma*, umim, >urxm 

ft. MME. SMBfl3«tftfR:*Hr*r*hfc»tt* 

[0035] ;*^«:«5«*«iH,-ctt* 

JUT-** SMHF* *v?4>99 

^OflfeCO^ffil^ (SMD)^^ 
20 ft*. «Cc»4(DHja«cJ:titf, 5e»mBE<D]Sli Cte<h 
ittf 1 0 0 VK±) *Wfffflft £<Z>aJl*fe ^ £ v ? 3 V 

[003 6] ft*y. «a«i©«ir^i/tfip?KK3T 

6, cofi«Ttt 4 *«98©J:5k:, ^t±mjm^<o 

30 C©&«-C«, Yi<bfck:Sc*lo©7aR»{CR 

[0 03 7] C*ifc»U **WTttSctB»H/tli 
-5c ft*ft6. Sclt ffe(D#±Sx:miit«5ur-r^ 

[0 03 8HRJC, S c«rWS6W ^>*S1 0 8 pm« 
HBStir^S (*3©B»2 4#JH) . C©<fc^ft<S 

[0 03 9] 

so «U«ci-?*»Wt4. Hltt*«8<0-W»a«cff 
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SHJUz^S -^n^T^f-OKffiE. 02 (A) tt* 

H2 (b> [smm*zm^ttm&mmmi$.®<DGmm 

™T?m. S3 (A) &tbmwo>mi\9%mi<>tcmm 
tm§m]&®<Dm8m&% e p MA^otis n^M 

gOmVittmZfrrr^M. 03 (B) «|5J^4*fflC^c 
ifm#^J^&J©8Mfflt»j§* E PMA^LX^h 
fc#±S7C^<Dd«T«Si*^^a. H4 (A) l*It& 

4 (B) «Hs«44ffit>/cslSftfiagifflfi£^©^iffl«iS 
5rE PMAM L"C^Snfc#±S5E^Oii«T^B§*^ 

t^k, 05 (a) ittmmotmi 8&m^tcm&# 

©ig«rt^=Sr^-r¥K. 05 (B) BIBKm«ffll>ft:B 

&t*m&wmc>immmz EPMA^i-cg^^c 

^2 1 igl— <DifflJS-C*-5*s. BaTiO, ©&&£ 
Umi L?c5tt*2 1 - 1 *ffll^^H*fiatSffl^© 

®mtitm%TEMtc£K)®mctcTm. 07 ca> «0 
6 owmimaiatimicis stiz wmtmnDmrnm 
imjQMcmuttmxm, 07 (b> imm (a) ©at 

*<m^©&««tc;teW*#±3K7cJRR 1 JrO'R 2 <D 

(?«Efi) *#t?TU cn^«s;wtc^L)t 
0. 0 8 iz*&w<DmmM±tmw<Dzti?ft<D&mz 

[ 0 0 4 0 ] 0 1 fcjjvrj: 5 cc, #1^©— ^iS^tc 

^as* -7 5 9 2> => 1 ns»d 2 iwas 

#1 C©3>:f>f-Jfs^:£#l 0©M4§BiS 

^^■V-mtt&l 0©)E^c#KfiHjpg«ftl,>*i. a 

(0. 6~5. 6mm) x (0. 3~5. 0mm) x 
(0. 3~1. 9mm)gg-C*5. 
[0 04 1 ] rtgB^gJ13». ^Sffi*i3>x>1^T- 
1 0©*flSj-rS 2igg&©3lMK:£SCC£ffiT£<fc 5 

#{*1 0©M^SP«:^^^ £E«ce*S*ifcl*J8IMt 
Sg3©StiJSBB«cSiK3nx. 3>f s >lf@l8*«fi!E 

[0042] mmwm 2 «. 

£#wrs. mivm&ttmzmwtomm&imx'it. 

f$>KA'^A (JifSKii, i«SBa. TiO 
s ♦ „ m#0. 9 95^m<l. 010T 

*«5. Ba£T i £©tt#0. 995^Ba/Ti^ 
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1. 0 10t?*S) Rl©®ft®i(ft: 
ftiU Rltt. 9 £&!$©*$& -Y*>¥S#1 0 8 pm 

4>fc < £ 1 m) ZStsWS 4 SM#£ . R 2 ©IMb^ 
(fc/dL-. R2IJ, 9iB{4B$©WS&^^>#S*il 0 8 
pji^I 1 3 pm©#±S7C^t?^fiK3nS^23r^^ 
a>6jgtfftSil>&< i IS) £^tfJfr5Sd/£#£*. 

[ o o 4 3 ] m i ©s^-cw. «rem 1 tcjr»k:b. y 

10 (107. 5pm), Ho (107. 2pm). Er 
(106. 2pm), Tm (105. 2pm), Yb 
(104. 2pm) fe^Lu (103. 2pm)#§ 

^1©IR*-C«, B?lsBSfr2 7cJggfK:tt, 
Dy (108. 3pm). Tb (109. 5pm). G 
d ( 1 1 0. 7pm). fc^CFEu (112pm) Hfi^ 
£ft£. Sm (113. 2pm). Pm ( 1 1 4. 4p 
m). Nd (116. 3pm). Pr (117, 9p 
m) . Ce (119. 6 pm) *5<fctfLa (121. 6 
pm) CC-^Ttt. &$&AXiSf£frtiZ>. Cft?>©S 
20 m. Pm, Nd. Pr. Cefcii^Lalt 9fB&B$© 
*tt 1 1 3pm*m%.Z>m±M7i3kX$,Z 

&^-r„ &crmmx*>z>. s c tc-o^xa^m 

-Cttl&PtlS. S cKoUTte9ffi&H$©W$&'(:*>* 

[ o o 4 4 ] 0 1 ©si*t«, mat i Ttmrnzmts.? 

£#±JB7C?B©#*)K l 0 6 p mjB-C&* C 

IA>„ CCJ^ftfglS^gftctt. Y. Ho. 
E r #S£ft*. JH l7C«Sf©tp-C*^-f 
30 3t>#±H53&Sr/8t,>.&£. g*B (««t) 

©s&tfewsTu ^eg«:«3>7 ; >^<ti>-c©m^ 

*gJ&T£#±3i7«g©tp-efc. W»-f*>a|sa*s**C» 
*>©*ffll».5.CiAs«fc0j!f*L,<. #(CSf*L<«. W 
%M 1 0 7 p mS©mrf2^ 1 ^3l?¥£ti&£-r 

■5*iJl7C^fflC>5. C©<fc5^l7C^CCB. 
Y. HoAJ^SenS. JrOffSKtt. Y"C*-5. 

{oo45]^i ©ti*T«. striesg i 7ummzmm-r 

40 S#±Stc^©W^J -/t>¥S4rlil, Wf 2^ 2 tc 
^^S^TS^Stc^WW^W^^S^ r 2 £ L 
fcift^Kl, r 1 <b r 2 £©lt (r2/rl)#, 1 - 0 
07<r2/rl<l. 0 6©W^*SIS-rS<f: ^(C, 

[0046] &2<DWL*<,cfczmn»WBmimx'it. 

?Zl;m'i')VJ* (5?SL/<«. ffl^B a. TiO 
2 ♦ . tgSn, m*S0. 995$mSl. 010T 
^>0. Ba £T i £©Jt*5 0. 9 95^Ba/Tii 
50 1.01 0X$>Z>) ^tf^ES^i. R 1 (DWHt®) tit 
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?tU Rllt 9&ttm>^4*>%fflfil 0 8pm 
JMMSEfl^ R2(DSMfc«5 (fcfcU R2tt, 912(4 

n<om®j*is¥Wfi io8pm-i 1 3 p m<om±m 
[0047] w2<dwl&x^ mzmi7umm\ y<d 

ii«H»27HRS0CK, Dy, Tb, Gd, fecfcCX 10 

[oo48]*2 <D«*rii, triasr 1 Tc^af^c^s n 

Z>Y<omn J r yiU ffllB82 7G3RS£flt 

5C, ryir2<hOtt(r2/ry)^ 1. 0 0 7< 
(r2/ry)<l, 0 5©H«**J&T*J:5fc:. tt 

StemZTtmgtSaZ^ Dy, Tb, Gd, Eu#$**i 

20 

[0049] I2(Da^ii, «u&* 1 tc*»Bc***i 
WW^^l^ryib, flTl^27cmgf^« 

tttz^^mmomn-i r 2 1 

ryir2i<Dl:t(r2/ry)^ 1. 0 0 7< 
(r2/ry)<l, 0 3 ©W«*»JE*r* J: 5 tc. fiff 
E»2^»Wfl|JsEsnTUSc:i3&s»*l/^. c<D£ 
StemZTtrnttrCte, Dy, Tb, Gd^^tl^o 

[ o o 5 o ] m 3 <Dm&tc&zm&mmmmt'T:iz* 

^dr>»^V>A (»*L/<», WBa B T i O 

2 + « • m#0. 9 9 5^mS 1 . 0 1 Or 30 

BaiT i tCDtbWO. 9 95^Ba/Ti^ 
1. 0 10T*4) **biRS*i 4 RlOWtitmitc 
/cU R1H 9Efl^^^tf>4^#l 0 8 pm 
*«(D*±5S7ClRr«^3 n£* 1 7C^§?*p e>iltf 

pm- 1 1 3 pmCO^iJg?^ r«j£$n<5 * 2 tc^2¥ 

[005 1 ] #3 <D*j6"Ctt, WIS* 1 THRWCtt, 40 
Y, Ho, Er, Tm, Y b *5<fctfL u***tl4. £ 

[0 052] *3^S^r«, luge* 1 7ciRg¥£fl£/i£T 
4*±a7c3R©W»-f*>^s*r 1 iO. g«fB*2 5u 
«af«C**ti^Tb(D^»^*>^S*r t b<bLfct§ 
rlir tbicoit (rtb/rl)^ 1. 0 
18<rtb/rl<L 0 6 2 <DRH$*StST* J: 5 

C©J:5tt»l7E*#lctt % Y, Ho. Er, Tm, Y 50 
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b, Lu^W n 

[ 0 0 5 3 ] * 3 tt % mftB* 1 7C*gf*«®^ 

^CC, r 1 tr t b£<DJt (r t b/r 1 ) **, 1. 0 
18<rtb/rl<l. 0 2 2 0DH&£jSJET£J; 5 
iffH*l7C^^«^ShrU5Ci^»*L/^ 0 

[0 05 4] *«^<DSIS*SBE»fl^!Brctt, mn&J& 

»1 0 0^I/«C>^S*5HteR»<Dlt*«. Y©tfc*« 

<liI5SJS»:Y=5 0-9 0%: 10-5 0%, S 
6te#*l/<tt#5»teS#: Y=5 0-7 0%: 30- 

[0 05 5] ^^ORKfWSBJO«rca. IVBSdt 
#1 0 O^I/CCJttT5#»|j36»<DH*^ *4BJ/&# : 
0. 1-1 0^O\ 5 gJ/&& : 0. 1 — 1 0^t 

0. 2-5^>K *jJ:Df»5»KE»: 0. 2-5^t 

Ri*tt©<=e;Wfrc*-5. irfcfc>*>, 
4W«S»iLTYiMb«*ffl^fc»^. *4BJ*S#<E>Jt 
l^ltmacttt, Y 2 O a ©Jt***!*^ 
^©■■Cttft < , YCDJt^tt* 1 *^T3>£ C <b 

<, R2#»©*JVJt*C*S. Tftfc^, W*.ttiS5B!l 
mXn^JWfrZCtte. Tb« O7 <DJ£*#l*r 

[0 05 6] 4^QRSWBSfldm(c*5l»r. *4 

a»£js-r. *4»iJiE»cD*&«5C«t>a:"r#&i. c© 

WSF*L<, J:D»SsL<ttY«fbWr*«. 

[0057] *^(Dgimttesffl«^tc*5^r, *s 

HiS^ (R2(DgKb®l) tt, «6»fflK < I RK I R* 

R2BMtwc[>afw**«^r?5t. §fiiae#tt^ft 

*SjSt^C£^6, DyStt TbSm Gd«fk«5 

[0058] *mwoMm>vmmmMT2 

^1 oo^;i/«:Sfr^>, *4BM^*>«ta £ *5BJ^cD 
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tt5**«"Fr*S. fetch. BAVUSiRlsXZmsM 

rSifMwms.. r i *s£zfR zm&x(o)tm-c$}i>, 

SagS:* fitotcibx * s . 

[0059] *¥m<Dwmm&smi&®icte> s&gccj*; 

D, MsO. CaO. S r OteJcO'B a OA^jStfftS 

< £ *> i s*s&* i nsa#3 t>ic®m hxs> z 
c i«$ u>. musmn i o o -tMcfcfTr sis 1 m 

< ft orb* 5. —13. %mmtfi&-f%Zt, &&&& 10 
mtTZ. fits. lglIiJj£#4iKfcWS§&{b^©«ja 
Jt5?BffitT£>.S. > 

[0060] *»W©iSJW*i»giBfiSig}K:«, s i O 
2 ^©^^*£t?S&2S!ll&##$e>{c^tinLT* 

sc ia>„ c ©»-£«:. mrie«fesstisij*5, ( B 

a. Ca) » Si0 2 * , (fetch. x = 0. 8~ 

1. 2) -C*SC<t*iS6«:»*bt,>. 

[0 06 1 ] mft£j&ftlOO*)llCtt?Zm2Wll$,fr 
©tb^B. «P£l,<B2~l 0*-»k «fc9$?gb<B2 
~5^L--C*S. m2%m&tpic (Ba, Ca) , S 20 

i0 2 + « rt^£ft£*§-£«C:teV>t. H^Df&JH 1 © 

B a Ofc iOfC aOttf 1 iM#(cfegSn5*5. 
KfbBJT?** (Ba. Ca) , S i O a + , UM& 

ISSrBBa OteiOf/SfcBC a O £±iB££«l{t4& 

I R^#:?H-#£fcS«*\ gtH^©;&?&ft(£T*«l£ 
U-CL*^. (Ba, Ca), Si0 2 + , fcfctt 30 
SxB. ffJKBO. 8~1. 2t?*f), cfc^WSL, 
<B0. 9~1. 1-C&£„ xtf/J^-T^i. -rft*> 
*>S i O a £/ifc»K:£gttS^:$r>I£ 

x*^#-rtf€»<!:. l3lS.a5?g<ftoTg!MS1££.Wb 
L < ftt,>„ ftfc. ®2SlfiS^«:i5^T 
BaiCai ©tt^Bffig-C* 0 , — 7j ft: Vf *^WT 5 

&©-e£>-?Tk<fct>. 

[0062] *mi®w&mmmjmuLU. v* o 

■ , MoO s ;fc6jS«ftM>ft< <h 40 

^B. #£L<B0. 5^;WJTF. ±»)S?*b<B0. 

oi~o. i * $3 ik&h*. * * y -ss 

IfZt. C<D&>>ts;mg&*.+fttl£Z>. -73. Ml 

W S£IS{M&©#J?Ktt^Bffire& 5 . 
[0063] ##^©8fg#BBg!ffl?BBj{Ctt, MnOfc 50 
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<fcCJfCr s O, <DiI>tt<ifeia**t»»6HfcS» 

b. *s*s*«sis-rs$»*<b. i r sans <t. I 
^•«c»sfc8txctt v iriBS^a- 1 o o ^wcjkrrsjue 

mSft<D&M1fi 0.01 *JW£I±T'& £ C <b b 

t>„ fetch. mewmftwsmmw&rgztnmMm. 

«ttCCS^§*^-2>©-C. Jf*L.<«0. 5**«T 
t?Z. C R»«:l6j±S-ttS?t*«cB:. J:D»*U<« 
0. 2 5*^*SI£-r5. 

[0064] #»S!©imf88SfiJiS!»K:», ±U&I& 
ftgftDttfe. A 1 . O, #tintl>tfe<tl,>„ A 

1 2 o , ixg&&ffimic & * 9 mm****.?. & 

I Rte.fctf I R^&»#-TSSfcSll*7n-r. /eft: 

u Aii o 3 v>^m&&T%z>tmmifimt 

hX I R#ffi< ft£ft:«\ t?i2£/£9- 1 0 0 *;UvC*f-r 

1 2 o 3 (oitmt, h < a 1 *jM£IT. s 
6tc»* KB. m&m&wmw&wv 1 *;nyTr 

[0 065 ] ftfc. *9Mffl*-r«. i^*sJ;i^SSiJ^ 

S»^b!gj©H<tt«BB, •fb^si&iaEK*^^-n^*>©-c 
ftzntii-f z rnvfotctim § n s h ±ss< b^m 

ifeS^;©Kfb!8J^StLT^as&S. 
[0066] Sto. Sr. Z rte.fctfSnCiKK i & 
II*. ^D^*-f h«3g*«RgT^RS^©B a 

SfcttT i*flBftUTI,»*»^. *»y-aMbWHMH 

tc->7 h-rsfc*. 1 2 5 •c&L±.x<D&&mm$&&M 

<t£Z. C©/c». Ctx6©7C^*^t?B aT i Oa 
[Mi«(Ba, Sr) TiO, ] =Sr^»i L/OB 

s ( mm&mmmm±fc<D o . 1 
t) -c&ntf. iKraiiiJji,!. 

[0 06 7] SIS{*J12©113B > — MhtcK). ilS. 
4 0(imHT, 1t«c3 0 MmJmTT'&&. /1?©TSS 
B. am. 0. 5jimSa-C*5. ^rfc. ^m(*J12© 
SJl^B. fflm2~ 1 0 0 OlgiTi. 

[0 06 8] ^#JI2B. fci^.B07 (A) tC^T 
<fc5K. Sf^^&T2 2<!:. ^Sl^^^ 2 2 ©JS »3 tC 

^-rs&i?<i#fgp^2 4i-c«fiS;sn-2.„ mm 

T©^2 5B5|4^^-r. fim{*3K^-2 2B. 
ff^9-2 2 2 <!: . W&£mmimft2 2 2 ©JS 0 K#St 
•5»ffifegP^2 2 4£?rWr^. ^m(*SP^2 2 2B. 
HBfttttSiBR 1 iaii^R 25:^$r«t^c ttmtt l> 
C» 0 IWWtCBirfaR 1 teiCfR 2 i». 7?^ 

(C^fim»a5^-r-«fiS?nT»,^fe©©ffe. ^BB©fP 
MS^t5E:«!:*irSF4SeK$-CR 1 ^^2 

[0 069] l£t5!g?^2 2 4fci^??{i«Ta5^2 4 (C 
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fct N 'J>K< tbm&R lfc<fctfR2#H*l/CU*t:<i: 

[0 070] <fc9*?£L<tt, tMWB*T»#2-4K:tt. 
Rl©**SR2<fc0^<B*l/r^S. TttfeftttlMB 
#rSfl#2 4 "COR 1 *S £tfR 2 <Z>-€-ft*ft<D#aE«4M 
BR l*«fcDMBR2£bfc£*«:.- (MB R 1 /MB 
R2) >l<DB8«*»JJSTSCi^J:0»*0^ o 

[0 07 1 ] i»3»*0<tt, fi£tSSi^2 2 4(Ctt % & 

&2 22fflJ) fcftjfrStcilftT, R2#^<@*gLTt,> io 
-rftt>**tiiw»2 2 4 r©R 1*^^20**1 

-encD^^ES^rMAR 1 *$«fctfMAR 2 <b Ufc<t £CD 
(MA R 1 /MA R 2 ) »WBfilM8«fa5» 2 4 

««>6iteam*flB8»»2 2 2«kci**>^ {casiriif^c 

[0 072] «fcO»*b<tt, ffii&SS#2 2 4~C<DR 1 
*J:CXR2(0»SE«cr)Jt (MAR 1/MAR2) COffl 

ttJMWr«#2 4rcDR 1 *J:tfR2©#iHK>Jfc 
(MBR1/MBR2) OfiiOfe/hS^. 
(MAR1/MAR2) < (MBR1/MBR2) (D^ 20 

[0 0 7.3] CSLtLfflkom&tt&^Z&mTZC 
t~C. - 5 5 D C- 1 2 5 'CCWttK 

[0074] BltttttHF2 2<D¥-%3&M,%Lm*. 

tt, — llftfeO<DMfM2a»m^a£BftU £fcv 

w«^a*^s< , r^tt^«ffc-r*fflfij«:*4 0 c 30 

S#0. 1-0. 5MmT^^ii^(CfaJt^. 

¥*«s»tt»*'Jvs < mi* i r^##^< & 
c i^Fias«tta«±sB© J: 5 con* i» 

C4W*U». JJB*1^3©«j*-6C«*W*«B» 
fflSSttrt*. JKT^-rJI^»4©fL*Kff*J»j3W 

iwssat. sio 2 m<Dms&)fflz&t*m2mtiift 

V 2 O b **tf»3fflja»i. R 1 ©BMbBj 
(fc/cl, Rltt, Y) «dtf*4na»£. R2tDg 
fDH (fc/cU R2«. Dy/ Tb*5<fctfGd*6SBK 
n^<ifcli) *««f»5JBfiS»i, MnO** 

#itt$0: 0. i-5*;k 

mZtUift : 2-1 0*JK 

S&3SJj5# : 0. 5*A>«T* 50 
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#BBto8#:0. 2 5*^^*5. 
»4©IMSr», WE^flWH o 0*;Ute*hT£. ff!4 

(fcfcU *4B^»feJ:lJW5»W6»©*Jl«l^ R 
lfci:CHl2#tJrC<Mfc2p> -C**Ci^»*UC». 1* 
4©«^tt, iuiB£j££ 1 0 0 *frU3tt&&tt8& 

ottm&s mimi&ft: o. 1-1 o*^ » 

4BUU8»0*^»tt, R 1 #54"C<DJt^) . JV59&& 
0. 1-10« (fcftfU »5fflj«d<Z>^W6f[ 

2 2 ©^ft^ftOftSBKli* < <h feWERl *5<fctf 
R 2 *StHfi«SK*2 2 4#??aE.LT^£C U 

c>. «r4©HLSr», w?iBirm($5K[-^2 2« % sirehc 

m/IBR l-*J:tf R 2 «dstttC>WNifm»2 2 2i, 

mmm#®&2 2 2 (Dm*) tcf?&?zw&®a 22 a 

B»Htta»224©H0«ctt. ttlMWHRft 

2 4*qn£u MBiett9^2 2 Ato&xmm-mftm 

2 4«, d>tt< ifclJIBR lfc«fc^R2*ft*, BJIBffi 
ffcg&#2 2 4T?<DR 1 *5<fctfR 2 ©^ft^ftor*£g£: 
MAR 1 &<££>*MA R2ib, «Ti 3fi»»WSR# 2 4 
OR l*5«fca e R2©-€-n^tl6D#aEfi*MBR lfccfctf 
MBR2iUci!TtC, (MB R 1 /MB R 2 ) >1, 
4c$<fc^ (MAR 1 /MAR 2) < (MBR 1/MBR 
2) ©H«*MS-r*Ci^StA>. *4(WH*T 
\%. fnai£tftffl»2 2"4rtT?<D (MAR1/MAR2) 

offl^, ffirtS&»«WSft»2 4fflJ^6«9ri3®imft^ 
2 2 2flSte^9*canTW^«^Lr(r>5Ci3&s»* 

»4©«L«r», m&SmmMfi* (Ba. C 
a), SiO Et , Wcl, x = 0. 8-1. 
2) t**Ci#|f* l/^^ 

[0075] ft95n®i3 ic^mzhzmnmzftizm 

Ni^iLTt^ Mn. Cr, C o *5<fctfA 1 
«S tiS 1 @«±CD7U^i N i 1 0>&$Lifi&* U<. 
^©N i 9 5 it%«±-C$>-2> C i3^»* L 

i,K tt*. N i ^/c«N i^*cc«, p^<Dsaaa 

mgJl 3 Oil $ ^ffli^CC JCS D TSltifcST ft tf <fc c » 
i)K mS. 0. 5 — 5 Mm. ^FtcO. 5 — 2. 5Mml 

[007 6] yHP«tt4«:SWSftS«*»faf fclBS 

^»5C^-Ct^ M««S40*S»^|jfe« 
tCieD-CfiSStS^ftfttf <fcl^. 10-50// 

[0077] #^oK«framiM«fflir»fcwi« 
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[0078] *-T> SfHWIffl^-;* htc$*4-l*tf* 

[oo79] mnfrmm^-x h «. ssn#i8g«^ 
[0080] mn&Mm&smm^t ltb. ±ssl/c 

0. 1 — 3 tfmH&T' £>-£>. 20 
tt^tcKJtSti-T. x?-;Hr;l/n-x. 

7"?-;i/*;i/erh-;k y-feh>. F;u.x 

[0 082] gfc. SSSttJBffl^-* he*K®tt|3}£ 

n-r. w;lb. ^-jutju=i-ju. ^jba-x. * 

[0083] WSI5M@Hffl-<-^ htt. ±f2L;fc&g3i 

xhiH«fci/-c^sirntfJ:i^ 40 

[0084] ±IBLfc£^-* ¥<P<Dm®Vt?)We; 

1 - 5 mm%mm. wwi* 1 o ~ 5 0 ss%ga<t 

[0085] Epeua^rfflC^li-^, SfSWIJ!^-* h 
fei^gpSffiJlffl-^-^ F*. P E Tf©SSLhKS 

sephu wmjmic%ffivtcik. m&frhm&bx? 50 
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[0086] *tc, ^-\-&zm^zm£, tm»mm 

1 0 0 8 7 ] JUSfftc, ^'J-^f^'tcKA-O^ 
g£j$tnr. Bt'-c-r variant*. flgBS&s-^-x f-*© 

>##BSi*©I85&#ff£ 1 0 - * 6 -10 s Pa 

t-rzctifittf^b^. mmttEE*msEMwmmx$>z 

[0088] s/t. %ti\zmv>m>n >y$k&t vx 
to<ai o~i o o-c/^ra. G8tss*Sf * o< « 

18 0-4 0 0'C, «fc9*f£L<»2 00-3 5 O'C. 
m&m&&ffflZft£.U<teO. 5~2 4B$IHI, 
0<»2~2 O^i-T-S. ^tS^H^B. SSI 

H^,tc*JW5#H^^iL-rtt. fci^tfN 2 iH 

[0089] ifV~>^ v y&l&m<OWM£i.tt. ftUM 

®mm-<-z hvvmmttoymmicfccxmm&Mzti 

n«<fclr»*S. Sl^tti l/T N i -?>N i £r&m<D$.&m& 

rn^zm^. mj&zmm.<pommftmt> 1 o- • ~i 
o- 4 p&t-rzctifit&tis^. mmftK*m&mm 

[0090] 3S?C; jgl^RFCOS^aSB. JfiKBl 
100-1 400-C, J:»3W*b<» 1200-135 

o -c-c* s . «^sgf^mria©H*jsr * s tmmttf 
[oo9i] ctii-maimimfttuxte. fmm&z 

Sf*L-<B5 0~5 0 0"C/^ra. j:»)»tL<B20 

o-3oo-c/B$ra. iae^F^ia^s?$L/<Bo. 5 

L/<«5 0-5 00-C/^Fa. «fcO»*U<B2 00- 
3 0 0-C/iHit5. j^g#H«,ttS7c;tt#H 

[0092] m7£&wmfs.tpx-mi8.u-tct§,-£. => >^> 
.to 1 Rm&z%L<&<?zct&x-$z><Dx\ mn 
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23 



[0 093] 7 ^-;V»H«*©B»»BEtt, 10" 8 

[0 094] r^-^o»o«!#iaK». i i o o o c« 
T\ oo-n oo-cinciW^i^ « 

ttj:Z<DV. IR#{£<> IR^Ji<^^ 10 

RGOffiT. I RS^©fiT^4D^T< £t& 0 7 
- - MffUHB J: OTHWe^e W 6 «fifc b T fc J: 

[0 0 9 5] CWW^-^tlt^ 
^K?:»^U<«0~2 0Wra. J:DKF^ 0< — 

1 0 B«HL mPJIff KK50-500 -C/U* 20 
NL U<«1 0 0-3 0 0°C/B^H<b^-^ o £ 

/c, 7^-^C0SHSi^iL'C«, MSb 

[0 096] ±BbfcM'i-f «J5K*jJ:^7- 

TkfiteS- 7 5 # Cg«##S O^o 
[0 097] tt^-f Ostitis 

[0 09 8 ] ±I2<D J: 5 {cUrfffttifcn^^l^-T- 30 

ii^xcfire 00-8 o o°c$ct i o^ra-iEasn 
[0099] kjl *m*ommBWite.^-cm}is-c 

[0100] /cixll 12lft:JIMS-CB, 

Jlt>o 50 
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[0101]. 

[0 102] gjgffii 

•C-ti-etittSO . 1 — 1 m m©^®»IW4te<tC«9J535* 
mffllLfeo MgO*5j:CFMnO©lR»KtteaW 

±j£#JHfr 1 0 0 ^Wlt 3 
(Ba„ . 0 Ca 0 . a ) S i 0 3 £JBl>/c. 3^6 
JKD (Ba 0 . e Ca 0 . * ) S i O a tt. 1 . 
8^r;l/CDBaCO a , 1. 2^CaC0 3 
!^3*;l/©S i 0 2 <t£3tf-Ji>5;i/6c<*:D l 6KfM& 

aa^u 1 1 5 o-cra»*r»«u 3<=> 

«c. ^;KW<tD l o OMi^lSt^citc^ 

SSSfi09©W»* (NH8, 9, 16, I7)m Rl 
(*4Mtt») £R2 (ft5MO») i3&$d*tirc»i 
tb««oK» (H*» 1 -5 , 10, 11, 18)t 
I*. Rl <ffl41ijj3;#) ^ R2 (^5HJfiS*).<DC>-r 

[0 10 3] B041-C«S c*sS&tC***VCt> 

B*ftl 8-C(iSm^ntl^. 
OKWrtt. Rl (»4fflJ5£») miSU, R2 

[o i 0 4] s^n/c^m*jiif4i o osMSUi, 7* 

R«x^U2 OtSSi, 5*^* try v b 
[0105]¥^S0. 2-0. 8/imO)Ni^l 

OO.SfiSSi, «atft^ju (x?-;HzJi/n-x8SM 
omSSJi. ^Jl/*;l/tTF-;H 0fifiSB£€:3#a 

[0106] nhntcmmftmm^-x v *»^tp e 

^i><D) £*S», BE^ur, yy->>9^*Wte. 
BrU. B1^^>^«B, «J3E4»J:^7--^«:TffiSfefl : 

: 3 O'C/KHI, S^f^S : 2 6 
iaafi^p^BI : 8^, : £^<Pt 0tc o 

#milg : 2 0 0 -C/15IBL : 1 

2 8 OX, ^g«^BSr B ^ : 2»IB. ^S^S : 2 0 0 "C 
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<BHR»BE: 10- fl Pa)iLt T--iWfefl=tt 1 

sefss : 9 o o s c, i@s^F^ra : 9bnl mm 

m. : 3 0 0 -C/WfIBL SHftrf* : M&0tcN 2 
(M*»£E: 10" 2 Pa) iUc. ft*, ««E*jJ:Df 
T--Jb©BJ©aa»<f^©j!BjB«:tt, *S£3 5°C£ 

[0108] fffcftfcSIJB-fe'* 5 * 

I n -Ga*ML, Ml 0C7jVriSJB*fe5 5 > t^lsf 10 

[0 10 9] f#6n/cn>^>^>^;l/<D1f^X«, 
3. 2mmXl. 6mmX0. 6mm"C&0, ASPCS 
. JSfctt* nfc»*«:JB®»tt4 . 1 Jg*fc 0 Off m«f 
<Z>/P* (IIW») 13*11. 5/imjyt«»g. 5u 

[0110] ItWl* U) s gfHSigc (tan^), 
ife^iSfi (IR) t CRg 

X % f^^LCR^^ (YHPttS!4274A) 

r % i k h z , A^ft^ (Sismji) 1 v 

rms^ttTt, #«&jtt*«J6l,fc. fit, »6 

hfcM8M*>&. tuts* (nns^u *n&Ltc 0 
*<o'& mmtrn <r f/o*-* hmhr 8 3 4 0 

A) WT, 25 , C(C^tDC100V^ 

[0111] cRi« t (c. mf) <t, 

( I R. MQ) iOirgl/c, mmmik ( t a 30 
nS) S*6iaK2 S'CCCteUT, f^^;l/LCR^ 

(YHPttSS42 7 4A) £T % m$m 1 kHz, 
A^ft-^U^V <«I5£«EE) 1 Vrms ©^fTFC^JS 

[0112] it^m^£«, '^M-cmmnm<Dzi >-r > 

tfcB«¥£©ffitt> ^>^>1f(D|i»4&n = 1 Ofl^ffl 
^rai^L/cffi©^i^ii<hL, 5?2L,<«:1 8 0 0£{± 
L/c„ #S«6OTCW: % t a n SOM 

a>f >t©WHSn = 1 01*fflWiSLfcfI 40 
©T^tt^U »*L<«1. J:*# 
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T. 

[0113] »«gg<pfflaastt i 

(YHP|tg4274A) 5CT 4 MSI kHz, 
fi-^K^ <«£«ff) lVrms0^K\ »«g 
«*»J5£U liflE€:2 5 , C<i:lfcit, -55-1 

2 5 °C<D^e®ffl^r , ffi£KS*-r£#®§fi^{t^ 

(AC/C) #E I A^©X7R»tt£«S-r**>£ 

[0114] Dc/^r^mt (^m^cpa^mflEEPtti 

3>y>*W>:/JbtC»U — SfflS (2 5°C) Kfc 

DC^vr^it i o»3>f>t 

[0 115] ft«ftW»ft flft>MBa©aP«hfr) 
rr>r : >-9-(D1?->^KC^U, 200W10V//i 
m. 17. 4VAm, 2 1 V//*m©fi*^©EP»D 

[0 116] 8BWBEE 

OV/s e c. -cawniu 1 o o-mAo>«a«tt«Wai 
o m<D > x > if ^ > y ;u &m ^ r aj^ u rtmo^mm 

£U Jf^b<«80V/Min«±^^Sf<tUfCo ISA 

1 CC^Tp 
[0 117] 
[^1] 
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[0 1181*1 (*2-6€>^fr) »»ffi!S ( I 
R) <D&miC*mX. TmE + n J « r m x l 0 + n J 

[01193 *l(c5*TJ:5fc:. R 1 £ 
R2 («5lfeE^) £&^£ftXi,*ZimmW(DtmZ 

<, CR8W*R#T. DC^7^ ffjgg?^ 
1f>^KJ. X7R8tt0(i^ t EIA««©B«ttfe 

aar&ci^Bts^tx/c. cnfcsu, sc^ri 

1-5) *ffllr»fc*>^r« % X7R«Ftt{*»lJSr* 
TZtc. tit. R2 (S£53Jj£#) <D2wW**tiTt>* 



&$m<omA (I*f4l 1) fcffl^fcl^^-ett. X7 
[0120] ^jfefll2 

40 TB«2cc^-|gA«4rr&i^>^ Ofcfcu is* 

fc9<&R««lcW** (JMOJ**) =9. 5 Mm) 
Hftffll &l^fct,Tft«l/ft:. 3^gfeW<Dfifr4 (MR 
2 1-2 3, 2 3- 1 ) -Ctt, R 1 (SF4B9J5S5*) £ R 

(S842 4, 1 9, 2 0)m Rl (SS4HJ/£;#) 

a\ R2 (insHfcSflO ®i»rn*»L*>«£ftrv»ft 

S»2 4-CttSc3&«S6«:$*tiTi,^. * 
HS6W©K»-C«, R2 (*5HS5&) ^TbOc@^ 
U Rl (W4fltt&) <D«R*XftStffcfea>T* 
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[0121] 
[SI2] 



SI 



S 



o 
o 



m , 



1$ 



S 3 hj 53 *> *~ S> 

? 7 1 55gfigg 



10 



20 
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CiaWBB-Ctft:. R2 (^5^^) ©**J£*.*iT 
c>&Jt««©KS <tt»2 0) *ffllr»/c*>^;l/t?W, 

[0 12 3] jggiii«0Mii 1 
*3U6«o»H-9 (Y : 2^;k Tb : 2*;U) <fc, Jt 
«W<DK**1 9 (Y : 4*JlO , 13*42 4 (Tb : 2^r 
Jk S c : 2*;l/> , Hftl 8 (Y : 2*Jk Sm : 2 

02 (A).. S3 (A) . 04 (A) *5£tf05 (A) 

02 (B) , S3 (B) . 04 (B) fcJ:c*05 
(B) K^O/c. 03 (A) **<J:c*|aJ0 (B) &c^rr<£ 

1 9-«*. *dy*iaR4T^*y±seaR (m« > 

tf0s&felc£<A6tifc. 04 (A) iijrcwn (B) 
CCijWJ: 9 #±3H7c5RiU"CTbiS c*asttll/fc 
tk»W©K»2 4-ctt, *±3SBE»©«fftt*ac^, 

T^/7';±W7»(D«*f^<m6nfc D 05 (a) 

•fcOTHH (B) tc^-T^^iC, ^±MjmtLXYtS 

m&imisfttam<otm 1 8 -r^ r>v* v±mjtm 

CtifcWU 02 (A) tecfctfHH (B) fc5VT<J:5 

[0 12 4] ^sa^^^^^M 2 
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[0 1 22] ^2CC^TJ:5(C, Rl («4W#) 4 

tits m&nKbmfvhzct&mwLtc. ^msm<o 
ffi&ux^zct&mmztitt. cnrcatu ri car 

4MJS8») ©*^*nTl^Jt««©S«» (SCSI 
9) *fflCifc1f>^r«, X7R#&te$iJ£T£#. 

mum*** fc««wB»feWKf tr * c t tmrn-c * 
tc sctfi^itixi^iimi(o^m <«»2 4) *» 



40 



50 



#0mm<DWft2 1 iB-©aiiST*s*s» b a t i o 

3 <D&&£ 1 Mm 4 0ft:Kf»2 1 - 1 £ffll»ft:IHC& 
S^ffiJS^O^ffl^iS^TEM (Transmission ectron 
Microscope) CCJ: 0 l&glt//c^S£0 6 K^T* -tb 

OSMff»S^SWK:«Lfc«S®^07 (A) KS 

u co0 7 (a) <DW$mm&.*<o&mmic*sv *#± 

Stc^R 1 fc£tfR2(D#:mffia *fl«U 
Cti<?>«SH*H7 (B) «C*VT. 06, 07 (A) 
<fctf07 (B) &C<fc 0, *«fc*. fqlB^mftS^aSfej 
©SSSfflWittt* ^^^224. KSfllftfcH 1 2 2 <D 

so^??fi-r^«ii?«*Tgp^2 4<i:rm^;$n. 
■wwa^ 2«. %mmttu&2 22 mmm& 

m*22 2<DmQ<£&tt?ZW:&i^22 4£$:ttrZ 

[0 12 5] 07 (B) tCnsfrXStC. gll($a^2 
2 2WJ, SsflHSn/cR lfc<fcc*R2Q*±3H^R#ll 

J£»S^2 2 4*5^cm^«efa^2 4(C«, R 1 *J <fc 
tfR 2 ©#±SeHR# 4 *> Shrt^C &-**KB 
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[0126] § 6tc, Si#«*fSB»2 4CC«, R 1 (D^ 

&R2£v&<mmLTi,*&c£imm2titc 9 -rut) 

fttfc#WWrfB#2 4T?OR l*5<fcO'R2(D^n-en©# 
SES^MBR l*5<fctfMBR2 £L1t±&.tC, (MB R 

1/MBR2) >10JTO*MJar&Ct3D««KSh 
fco tt»W»2 2 4WRlfcJ:BfR2© 

?£&S<£>Jt (MAR 1/MAR2) <Dffi#, ©J^{1#tS5 
»2 4'CORl*5J:a : R2^aM<DJ:b (MB R 1/M 
BR 2) ©tt<fcD^St*C£#»BSftfc. Tfttoft 

(MAR 1 /MAR 2) < (MB R 1 /MB R 2 ) 

[o 1 27] #mgacPMsrett2 

^RMOSSJSWiLrY+TbSftWr^V^ (K 
Ml). Ho+Tbtttf4*>^ (M42 2) 
*tJ:»ET+Tbt«*r*1l->^ (KK2 3) £jS 

•2 0)M^ Ctl6<D*>^©-"5 5X1—1 2 5'C 

fc*^^Sfiaaa*tt*H8«:^o/c B H8cc», X7* 
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*>fc<fc5«: % *mM4>KH2 l-2 3«CO# % SJfiPft 

st^g^e^-rc t^ifert ^ B ft*, Jt«fWcD 

RK2 0-Ctt, ^MS2 5"CSr*«:±fcfl<DftlR*Ja 
^rt»4*J, COJ:5ft*«*«<»^«:t3:, ±»l/c 
SattStf-2 2 f*g<D5fcSS#SP#2 22^cDy<bTb<t 

[0128] mums 

TIB* 3 tcS?TiBfiRS:WT"4^>^U«:, %ffcM2 £pj 

r i <Dmmto£ vm mm. ft h vscm 5 biawm) r 2 o 
an** wan* 3W3(b»« 2 ©«» 2 1 t?mtz> 
i)K v 2 o 5 (Dmm&zmtziktc&xmtjiZ&v-c 

CtlftO-9->^WC-OL*X. ^SfeM &ft«fti!l 

[0129] 
[*3] 
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